azathioprine is a chemical drug that is used for treatment of diseases with immunological origin. Studies have proven that the drug has potential side effects on the renal tissues. So finding a suitable antioxidant to reduce the pathological effects of azathioprine drug on kidney is the objective of the present study. The study was conducted on 42 mature female rats. After weighing, the rats were divided into 6 groups of 7 each, which includes control (without any treatment), blank (received 5 mg of normal saline), experimental group1 (azathioprine (50mg/kg) were administered intraperitoneally), experimental group2 (received azathioprine (50mg/kg) intraperitoneally and orally received wormwood extract (125 mg/kg)), experimental group3 (received azathioprine (50mg/kg) intraperitoneally and orally received wormwood extract (250 mg/kg)), experimental group4 (received azathioprine (50mg/kg) intraperitoneally and orally received wormwood extract (500 mg/kg)). After 28 days, the rats of all groups became unconscious and their renal tissues were isolated for histological studies. The results showed that reduction of glomerular and collecting ducts diameter, as well as malpighian body diameter were observed at the level of 5% in the experimental group1 in compared to control. The collecting ducts diameter in the experimental group3, which had received the maximum dose of the extract, increased compared to the experimental group 1. The obtained results of the study show that azathioprine drug causes impairment in renal tissues and wormwood extract due to its antioxidant properties, reduces the pathological effects of azathioprine.
INTRODUCTION
Since renal diseases are one of the major problems in today's society so careful attention to their structure and function can have an important role in individual health. Drugs and chemicals consumption increases day by day but some of their side effects such as autoimmune and resistance are created by continuous, indiscriminate and arbitrary consumption of drugs. Long-term use of drugs and in some cases cut of drugs' consumption, causes additional side effects that may be more dangerous than the disease itself. Although consumption of synthetic drugs has been developed due to their successful effects, but production problems, high cost, and side effects have forced researchers to study and investigate side effects of these drugs on different parts of body 1 . One of these drugs is azathioprine that has been used since 1960 and is known by some trade name such as Azamun, Percaprine, and Immunoprin. Azathioprine is used for treatment of some diseases such as leukemia 2, 3 , rheumatoid arthritis 4 , acute lymphoblastic 5 , inflammatory intestine 6 , and stratiev colitis 4, [7] [8] [9] . On the other hand, azathioprine in addition to suppressing of lymphocytes activity in patients 10 also causes toxicity in bone marrow, liver, and gastrointestinal tract 7 . It is found that the drug can lead to organs' toxicity by creation of an oxidative lesion. The toxicity is occurred so that free radicals and oxidative stress in body organs and tissues are produced by azathioprine. So creation of oxidative lesion is one of the important factors for creation of organs' toxicity. So, most of sciences are developed to largely reduce chemical effects of drugs. One of the sciences is knowledge of using medicinal plants. Today, in addition to chemical drugs, herbal medicines are also used for treatment of diseases 11 . One of these medicinal plants is wormwood 12 by scientific name of Artemisia absinthium. Wormwood is from Chicory family 13 . Its essence contains several compounds such as cis chrysanthenyl acetate, cis chrysanthenone, cis epoxy ocimene, sabinile acetate, burnil acetate and á-and â-thujone [14] [15] [16] .
Studies have shown that the amount of á-and â-thujone in wormwood is depends on the area where the plant growth. So that in some countries thujone amount is very high and in others, such as France 17 , Italy 18 , Spain 19 , and Egypt 20 , there are some reports based on lack of existence of thujone in grown plant in those areas. It is reported that flowers of wormwood plant in Iran have low â-thujone and do not have any á-thujone, so toxicity of this plant is low and it can be used readily for consumption in traditional medicine as well as food industries 21 .
Wormwood has some properties such as, anti-worm effects, creation of menses and bile, respiratory, stomach nourishing, anti-fever, disinfectant and anti-poisoning to lead. Also the plant is digestive and stomach tonic, and is antiscrofula, anti-jaundice, anti-dropsy and anticrippling arthritis 13 .
Due to adverse effects of azathioprine on renal tissues and wormwood extract antioxidant effects and due to the fact that no research has performed until now on the effect of wormwood plant on renal tissues of rats treated by azathioprine; so the main purpose of the study is investigation on the effect of wormwood extract on renal tissues of treated rats by azathioprine.
METHODS
In the study, 42 healthy female Wistar rats which were prepared from Animals House in Yasouj University of Medical Science were used and they were kept in the House for two weeks to adapt to environment. The animals had 2 month and weighted about 160-180g. They all had free access to food and water.
The animals were randomly divided into six groups of seven each, as follows: Control: rats were kept in a normal mode, without receiving any drugs. Blank: they were intraperitoneally received 5ml of normal saline solution (9%) for 28 days. Experimental 1: they received 50mg/kg of azathioprine, without receiving any extract for 28 days. Experimental 2: they were intraperitoneally received 50 mg/kg of azathioprine, and orally received 125 mg/kg.BW of wormwood extract for 28 days. Experimental 3: they were intraperitoneally received 50 mg/kg of azathioprine, and orally received 250 mg/kg.BW of wormwood extract for 28 days. Experimental group 4: they were intraperitoneally received 50 mg/kg of azathioprine, and orally received 500 mg/kg.BW of wormwood extract for 28 days.
Preparation of hydro-alcoholic wormwood extract
To prepare wormwood extract, the plant roots were primarily powdered with mill and Soxhlet method was selected in continuous. In this method, for every 10 g of wormwood powder related amount of 200 ml of solution containing water and alcohol was added to it. The obtained solution was placed in Soxhelt device, and then Rotavapor device removed solution from the extract 22 .
To determine dosage of drug and extract, according to articles and previous experiences in laboratory and in the present study, half of the rats died after administration of the extract at a dose of 1000 mg/kg; also, half of the rats died after administration of azathioprine at a dose of 100 mg/ kg.BW. So, obtained wormwood LD50 is 1000 mg/ kg.BW and lethal dose of azathioprine is 100 mg/ kg.BW.
After completion of 28-day period, all rats weighted and became unconscious by ether. Their renal tissues were extracted and sent to laboratory for other stages and preparation of lamina. Oneway Analysis of Variance (ANOVA) for comparison between treatments followed by t-test and Ducan test was used for multiple comparisons between groups. P<0.05 was considered as a significant level. Data analysis and statistical testing was performed using SPSS, version 18.
RESULTS
The results obtained from measuring diameter of malpighian body show a significant reduction at level of 5% for the experimental group 1 in compared to control. Other experimental groups do no show significant difference compared to control (Chart 1).
The obtained results of renal glomerular diameter measurement show a significant reduction at level of 5% for the experimental group 1 in compared to control (Chart 2).
The obtained results of renal capsulediameter measurement do not show a significant difference for all groups compared to control (Chart 3).
The obtained results of proximal tubulediameter measurement among different groups do not show a significant difference for all groups compared to control (Chart 4).
The obtained results of distal tubulediameter measurement do not show a significant difference at level of 5% for all groups compared to control (Chart 5).
The obtained results of loop of Henlediameter measurement do not show a significant difference for all groups compared to control (Chart 6).
The obtained results of urine collecting ducts-diameter measurement show a significant reduction for experimental groups 1 and 2 compared to control. Also, these results of urine The available mean in each row that at least has a letter in common do not have a significant difference at level of 5%, based on Duncan test.
Histology results indicate that renal tissue in control and blank was normal and no tissue damage was observed (Figure 1 and 2) .
According to the results, reduction in proximal tubule diameter as well as damage in endothelial capillaries of glomerulus is observed in the experimental group 1, which received azathioprine ( Figure 3 ).
The results of renal tissue in the experimental group 2 which received azathioprine with low-dose of extract show that urine collecting ducts diameter is reduced compared to control. Also tissue damage in urine collecting duct (Figure 4 ) as well as glomerulus and distal and proximal tubules damage ( Figure 5 ) of the experimental group 2 is observed compared to control.
Histology results in experimental group 3 show renal tissue damage is less than renal duct damage in control group, although the results show that histological changes of this group is not significant compared to control (Figure 6 ). Reduction of tissue damage and a small amount of hyperemia compared to groups which received azathioprine is also observable in Figure 7 .
Histology results indicate that increase diameter of malpighian body as well as collecting ducts is observable in the experimental group 4 that received high-dose of extract. Tissue damage is less than the experimental group 1, 2 and 3, which represents positive effects of the extract on renal tissue changes in groups receiving azathioprine ( Figure 8, Figure 9 ).
DISCUSSION
The results show that malpighian body and glomerular diameter in the experimental group 1 (received azathioprine alone) has significant reduction compared to control and blank. Urine collecting duct diameter in the experimental groups 1 and 2 has also significant reduction at 5% level compared to control.
It is stated in research done in the past that use of azathioprine lead change and damage to some part of bone marrow cells, and therefore number of blood cells is reduced 23 . In investigation on the effects of azathioprine on renal tissue in kidney disease, it is stated that the drug reduces somewhat glomerular diameter 24 . Another study suggested that azathioprine causes adventitious It has also found that the drug can cause impairment by creation of an oxidative lesion 26, 27 . In past studies observed that azathioprine causes production of free radicals in body's organ and tissues. As it is proved, free radical is one of the main factors of causing body's toxicity 28 . In another past research stated that azathioprine drug can prevent synthesis of purine bases and prevent rereplication in cells. This action results in lack of synthesis of DNA and RNA. Toxicity resulting from the use of azathioprine is also proven in some organs such as marrow bone, pancreas, and liver 7, 26 . So, in the present study, reduce of diameter of urine collecting ducts, malpighian body, glomerulus in groups that received azathioprine is quite reasonable compared to control and blank. This indicates the harmful effects of the drug on different parts of renal tissue.
In performed studies on lesion leads to impairment in renal function stated that any impairment in normal urine flow and its resulted consequences is called obstructive uropathy. In Urology perspective, construction and stop of urine in the path of collecting ducts has great importance in damage to kidney function. Any change can finally lead to hydronephrosis, atrophy and even complete destruction of kidney function. In addition, these changes can cause infection and so damages induced by these changes will be doubled. The effects of obstruction on kidney function are important for prediction and treatment of obstruction. The exact mechanisms of kidney changes are not exactly known and are considered by many researchers 29, 30 . Researchers stated that increase of pressure in blocked part causes increase of back pressure and direct damage to renal parenchyma also can cause several impairments such as disorder in oxidative balance, energy metabolism, hemodynamic and renal excretory function 31 . Hyperuricemia may be associated with preglomerular vascular damage, glomerular hypertension, reduction of renal perfusion and can cause localized fibrosis [32] [33] [34] .
The studies found that azathioprine causes glomerular lesions and reduces its diameter 35 . So changes related to renal different ducts particularly changes in glomerulus are very important and any changes in them cause impairment in kidney function and destruction of renal tissues. On the other hand, it is stated that azathioprine inhibits DNA synthesis in different organs such as liver, pancreas, duodenum, lymph nodes, and kidneys and also it is a causing factor of oxidative stress 7, 26 . Watanabe et al. proved that oral administration of azathioprine leads to cell and rough endoplasmic reticulum necrosis and mitochondria proliferation 36 . This also in itself causes damage to renal tissues. Also in the present study reduction of glomerular diameter as well as collecting ducts and malpighian body may be a ground for subsequent damages such as hyperuricemia and damage to renal parenchyma. The results show that in the experimental group 4 collecting ducts diameter is increased compared to the experimental group 1 which has received azathioprine alone. This reflects positive effect of the extract. Distal and proximal tubule, loop of Henle, malpighian body and glomerular diameters in the experimental groups which have received the extract associated with azathioprine are increased compare to the experimental group 1 that received azathioprine alone. Although these changes are not statistically significant at level of 5%, they cannot be ignored and represent the positive effect of the extract.
Traditional medicine and herbal drugs are now the most popular method of treatment. Wormwood is a drug that received less attention. It has anti-radical activity which depends on the amount of concentration also its activity depends to its flavnoids and phenolic compounds 37 .
As mentioned above one of the causes of reduction in glomerular, malpighian body and urine collecting ducts diameters in the experimental group 1 which received azathioprine alone, is increase in active species of oxygen. So it is likely that wormwood by having flavonoid compounds and antioxidant properties reduce harmful effects of azathioprine in renal tissues.
Studies suggest that wormwood has protective effect in liver and kidney against lead's effects. And cholesterol, triglyceride, fatty acids, and phospholipids levels are also reduced thereby reduce lipid peroxidation 38 . Other studies have also stated that wormwood has anti-inflammatory activity 39 . Also past studies showed that thujone essence presence in wormwood is used in herbal medicine to treat various diseases 13, 40 . In the current study, it is likely that wormwood extract by having anti-oxidant and flavonoid compounds improve renal tissue in the groups which treated by azathioprine.
CONCLUSION
According to the performed research can be conclude that azathioprine may cause destructive effect on kidney tissues especially on glomerulus, malpighian body and urine collecting ducts and wormwood extract reduces these effects to some extent. So wormwood extract can be used as an antioxidant to reduce risks of azathioprine. and it was stained by Hematoxylin-eosin.
